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Claims 

1. A type of water-soluble chitosan salt characterized by the fact that it is prepared by 
neutralizing an acidic aqueous solution of chitosan with a carbonate salt, and it is soluble in 
water with pH 6-8. 

2. A method for manufacturing water-soluble chitosan salt that is soluble in water with 
pH 6-8 characterized by the fact that an acidic aqueous solution of chitosan is neutralized with a 
carbonate salt. 

Detailed explanation of the invention 
Industrial application field 

This invention pertains to a type of chitosan salt that is soluble in water in the neutral 
region, and its manufacturing method. 
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Prior art 

Chitosan is a basic polysaccharide made of 3-1,4 bonded D-glucosamine and prepared by 
alkaline hydrolysis of chitin which is widely distributed in shells, insects, fungi, etc. in nature. 
Due to its specific chemical structure and properties, it is widely used as a coagulating agent in 
dewatering of residual sludge, removal of turbid components in aqueous solutions, etc. It is also 
expected to find application in the fields of food, cosmetics, paper, etc. 

However, because chitosan is insoluble in the neutral region, when an aqueous solution 
of it is to be prepared, usually, a salt is formed with formic acid, acetic acid, lactic acid, sulfamic 
acid, or another organic acid or hydrochloric acid, nitric acid, or another inorganic acid before it 
is dissolved in water, or it is dissolved in a diluted aqueous solution of said acids. Consequently, 
chitosan is used as an acidic aqueous solution with pH 2-5 in various applications. 

Problems to be solved by the invention 

Since the aqueous solution of chitosan is acidic, many problems arise, so that the intrinsic 
features of the chitosan itself cannot be well displayed, and the application range of the chitosan 
is thus limited. For example, in the fields of food, cosmetics, paper, etc., due to degradation in 
quality and problems in the manufacturing technology, its application is limited. Also, when an 
acidic aqueous solution of chitosan is allowed to sit for a long time, hydrolysis gradually takes 
place, the molecular weight decreases, and the viscosity falls. This is undesired. 

Consequently, there is a high demand for development of a type of chitosan salt that is 
water-soluble in the neutral region so as to expand the application range of chitosan and to 
improve its stability. 

Means for solving the problems 

In order to realize the aforementioned development, the present inventors have performed 
extensive research. As a result of this research work, it was found that when sodium hydroxide, 
ammonium hydroxide, or another alkali is added into an acidic aqueous solution of chitosan, 
gelling takes place, and neutralization cannot be realized. However, when a carbonate salt is 
added, neutralization can be realized, and a neutral aqueous solution of chitosan can be obtained. 
In this way, this invention was reached. 

This invention provides a type of water-soluble chitosan salt, which is prepared by 
neutralizing an acidic aqueous solution of chitosan with a carbonate salt and which is soluble in 
water with pH 6-8, as well as its manufacturing method. 

The water-soluble chitosan salt of this invention can be manufactured by neutralizing an 
acidic aqueous solution of chitosan with a carbonate salt. 
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The acidic aqueous solution of chitosan can be prepared by adding formic acid, acetic 
acid, lactic acid, sulfamic acid, or another organic acid or hydrochloric acid, nitric acid, or 
another inorganic acid to dissolve said chitosan. 

Examples of carbonate salts that may be used in neutralizing include ammonium 
carbonate, ammonium hydrogen carbonate, sodium carbonate, sodium hydrogen carbonate, 
potassium carbonate, potassium hydrogen carbonate, and other alkali metal carbonate salts; 
calcium carbonate, and other alkaline earth metal carbonate salts; etc. These carbonate salts may 
be used either alone or as a mixture of several types. 

In the neutralizing reaction, one may slowly add the aqueous solution of carbonate salt 
into the acidic aqueous solution of chitosan. 

At the end of the addition of the aqueous solution of carbonate salt, the pH of the 
obtained aqueous solution of chitosan of this invention is in the range of 6-8. 

For the water-soluble chitosan salt of this invention prepared above, said neutral solution 
can be used as is in the fields of food, cosmetics, etc. However, it is preferred that the aqueous 
solution be freeze dried to form a powder, which is dissolved to form an aqueous solution for 
use. 

Effect of the invention 

Since the chitosan salt of this invention is water-soluble in the neutral region, when it is 
used in the fields of food, cosmetics, and paper where limitations on applications have existed, 
there is no degradation in quality or problems in manufacturing technology. For example, in the 
field of food, in the prior art, it has been impossible to add the acidic aqueous solution of 
chitosan in butter used for fries, etc. due to coagulation of protein. Now, there is no such problem 
for the chitosan salt of this invention. Consequently, it can be used as a thickener or microbe 
suppressor in butter. Also, in the field of cosmetics, it can be used as a thickener or moisture 
retainer in pack makeup. In addition, it can be used as paper surface gloss agent or paper strength 
enhancer. 

Application examples 

In the following, this invention will be explained in more detail with reference to 
application examples. 

Application Example 1 

6.0 g of Flownack [transliteration] C (chitosan for cosmetics, product of Kyowa Oil & 
Fats Industry Co., Ltd.) were dispersed in 300 mL of water. 10.8 g of 50% lactic acid were added 
and dissolved, forming an acidic aqueous solution of chitosan (pH 3.5). 215 mL of a 5% aqueous 
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solution of sodium hydrogen carbonate were added into the solution to form a white colloidal 
solution with pH 7.0. 

The obtained white colloidal solution was freeze dried to form a white powder. The 
powder was dissolved in water at a concentration of 0.5-4%, forming a clear aqueous solution. 

A pplication Example 2 

0.5 g of Flownack N (chitosan for cosmetics, product of Kyowa Oil & Fats Industry Co., 
Ltd.) was dispersed in 100 mL of water. 0.33 g of 90% acetic acid was added, forming an acidic 
aqueous solution of chitosan (pH 4.4). 33 g of a 5% aqueous solution of ammonium carbonate 
were added dropwise in said solution, forming a clear solution with pH 7,0. 

5 mL of the solution were added into 500 mL of activated sludge with a concentration of 
5,000 ppm, and it was found that the solution acted as an effective coagulating agent, with good 
floe formation. 

Application Example 3 

6.0 g of Flownack F (chitosan for film, product of Kyowa Oil & Fats Industry Co., Ltd.) 
were dispersed in 300 mL of water. 4.0 g of concentrated hydrochloric acid were added to obtain 
an acidic aqueous solution of chitosan (pH 2.0). Then, 3g of calcium carbonate powder and 
30 mL of a 2% aqueous solution of ammonium hydroxide were added to obtain an acidic 
aqueous solution of chitosan (pH 2.0). Then, 3g of calcium carbonate powder, forming a 
semi-transparent solution with pH 6.5. 

The obtained solution was coated on wood, followed by drying, forming a nice coating 

film. 

A pplication Example 4 

1.5 g of Flownack N were dispersed in 300 mL of water. 1.3 g of 90% lactic acid were 
added to form an acidic aqueous solution of chitosan. Then, a 5% NaHC0 3 aqueous solution was 
added to form a semi-transparent colloidal solution with pH 7.0. 

Comparative example 

6.0 g of Flownack C were dispersed in 200 mL of water. 10.8 g of 50% lactic acid were 
added to form an acidic aqueous solution of chitosan. After adding 50 mL of a 5% solution of 
NaHC0 3 , 47 mL of 2% NaOH were added, forming a white insoluble precipitate with pH 7.5. It 
was impossible to obtain a homogeneous colloidal solution. 
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